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Abstract

Background—In women, anxiety symptoms are common and increase during midlife, but little
is known about whether these symptoms predict onsets of major depressive disorder (MDD)
episodes. We examined whether anxiety symptoms are associated with subsequent episodes of
MDD in midlife African-American and Caucasian women, and whether they confer a different
risk for first versus recurrent MDD episodes.

Method—A longitudinal analysis was conducted using 12 years of data from the Study of
Women’s Health Across the Nation (SWAN) Mental Health Study (MHS). The baseline sample
comprised 425 Caucasian (n=278) and African American (n=147) community-dwelling women,
aged 46.1+2.5 years. Anxiety symptoms measured annually using a self-report questionnaire were
examined in relation to MDD episodes in the subsequent year, assessed with the SCID.
Multivariable models were estimated with random effects logistic regression.

Results—Higher anxiety symptoms scores were associated with a significantly higher adjusted
odds of developing an episode of MDD at the subsequent annual visit [odds ratio (OR) 1.47,
p=0.01], specifically for a recurrent episode (OR 1.49, p=0.03) but non-significant for a first
episode (OR 1.32, p=0.27). There were no significant racial effects in the association between
anxiety symptoms and subsequent MDD episodes.

Conclusions—Anxiety symptoms often precede MDD and may increase the vulnerability of
midlife women to depressive episodes, particularly recurrences. Women with anxiety symptoms
should be monitored clinically during the ensuing year for the development of an MDD episode.
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Introduction

Although not part of the diagnostic criteria for major depressive disorder (MDD; DSM-1V-
TR), depressed individuals commonly report anxiety symptoms, which may be a major
feature of their illness (Fawcett & Kravitz, 1983). Anxiety and depressive symptoms
frequently coexist, and the distinction between these two sets of symptoms is not always
clear. For example, the high co-morbidity of MDD and generalized anxiety disorder (GAD)
is strongly influenced by four overlapping symptoms in their respective diagnostic criteria
(sleep difficulties, concentration difficulties, fatigue, psychomotor agitation/ restlessness). A
history of anxiety disorder (AD) increases the risk for MDD at all ages (Breslau et al. 1995;
Wittchen et al. 2000) and controlling for prior ADs decreases the gender difference in
lifetime depression prevalence (Breslau et al. 1995). However, the role of anxiety
symptoms, independent of an AD diagnosis and history of MDD, has been little studied as a
specific contributing factor for developing a depressive disorder in women.

Women may be particularly vulnerable to developing depressive disorders during midlife
and the menopausal transition (Kessler et al. 1994; Bijl et al. 2002; Cohen et al. 2006;
Freeman et al. 2006; Bromberger et al. 2009), during which time significant factors related
to the onset of depressive episodes include fluctuating reproductive hormone levels, severe
premenstrual symptoms, poor sleep, hot flashes and lack of employment (Accortt et al.
2008). Similar to depression, anxiety symptoms are more prevalent during midlife, at least
for a subset of women (Bromberger et al. 2013). In a 10-year prospective study, Bromberger
et al. (2013) observed that premenopausal women with low levels of anxiety were
significantly more likely to report high levels of anxiety symptoms during peri- or
postmenopause, and women with high levels at baseline continued to have high anxiety
levels during peri- and postmenopause. In this context, anxiety symptoms may be an
important indicator that a woman is vulnerable to subsequently developing a depressive
episode during midlife. By determining whether anxiety symptoms are a proximal indicator
of risk for a depressive episode, those susceptible to depression can be identified in advance,
permitting early intervention and prevention strategies to be implemented more effectively
and efficiently.

We examined the hypothesis that anxiety symptoms, independent of ADs and other factors
associated with depression, would predict the onset of an episode of MDD during the
subsequent follow-up visit 1 year later. We further examined whether anxiety symptoms
confer a different risk for first versus recurrent MDD episodes. Because the Study of
Women’s Health Across the Nation (SWAN) was designed to examine racial/ethnic
differences during the menopausal transition (Sowers et al. 2000), we also examined
whether the effect of anxiety symptoms differentially predicted MDD in African-American
versus Caucasian women.
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Method

Study design and participants

SWAN is a multi-ethnic, community-based, cohort study of the menopausal transition.
Initiated in 1996, 3302 women were enrolled at seven SWAN sites: Boston, MA, Chicago,
IL, Detroit area, MI, Los Angeles and Oakland, CA, Newark, NJ and Pittsburgh, PA. Study
design and recruitment of the SWAN cohort have been described in detail (Sowers et al.
2000). In brief, each site recruited Caucasian women and a minority group sample. Eligible
women were aged 42-52 years, premenopausal or early perimenopausal, had an intact uterus
and at least one ovary, had had at least one menstrual period in the previous 3 months, had
not been using any sex steroid hormone in the previous 3 months and were not pregnant.
Following baseline assessments, annual assessments were conducted.

The Mental Health Study (MHS) is a SWAN ancillary study conducted initially at three sites
(Pittsburgh, Chicago and New Jersey). Follow-up longitudinal data were collected only from
Pittsburgh participants, who constitute our sample. Baseline data collection occurred during
1996-1997, with follow-up to January 20009.

The Pittsburgh SWAN site enrolled 463 women (162 African-American and 301
Caucasian), who were recruited using a random digit dialing sampling frame that was
supplemented by a voter’s registration list (Bromberger et al. 2009, 2011). In Pittsburgh,
3540 telephone numbers called were of unknown usability (e.g. busy signals, never home,
moved), 2148 contacts yielded unknown cohort eligibility (e.g. incomplete screening
interview, refusal to be screened), 12 027 women were ineligible to be screened (e.g. out of
age range, no period in past 3 months), and 2604 completed the screening interview. Of the
latter, 1050 were eligible and 463 of the eligible women entered the Pittsburgh cohort.
Participants and those who were eligible but did not participate did not vary by ethnicity,
marital status, parity, quality of life, social support, perceived stress or reports of feeling
‘blue or depressed’ in the prior 2 weeks measured during the screener. The 443 MHS
participants (95.7%) and the 20 non-participants (4.3%) did not differ significantly on
sociodemographic variables or percentage with Center for Epidemiologic Studies
Depression (CES-D) scale (Radloff, 1977) scores =16. Of the 443 women, data from 417
were used in the longitudinal analytic models because 18 women were missing all follow-up
Structured Clinical Interview for the Diagnosis of DSM-IV Axis | Disorders (SCID) data
and eight women were missing covariate data and/or did not have consecutive visits.

Institutional review board approval was obtained, and after complete description of the study
to the subjects, written informed consent was obtained.

Procedures and measures

The SCID (Spitzer et al. 1992) was administered to assess lifetime psychiatric disorders at
baseline, and current (past month) and recent (past year) diagnoses at each visit. All
interviewers had extensive clinical experience and training, and were supervised throughout
the study (by J.T.B.) to ensure consistency of SCID administration and diagnostic decision
making. Interviewers demonstrated very good to excellent inter-rater reliability for both
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lifetime (x= 0.81) and past year (x =0.76-0.89, at several follow-ups) MDD, and for phobia
or panic disorders (x =0.82).

Questionnaires regarding medical/health status, reproductive and menstrual history,
psychological symptoms, psychosocial factors and lifestyle characteristics were
administered either orally or as written self-report at baseline and at each annual follow-up
visit.

Dependent variable—This was a SCID-diagnosed first onset or recurrent episode of
MDD, occurring at any time during follow-up visits 1-11 in the year subsequent to each
anxiety symptoms assessment.

Independent variable—The anxiety symptoms score consisted of four items (irritability
or grouchiness, feeling tense or nervous, heart pounding or racing, feeling fearful for no
reason) derived from a menopausal symptom questionnaire (Neugarten & Kraines, 1965)
that assessed symptom frequency in the previous 2 weeks (coded 0 =none to 4= daily) at
each visit. Using factor analyses (Johnson & Wichern, 1982), these four items loaded onto a
single item (summed score 0-16) with a Cronbach’s a of 0.77 in the full SWAN cohort and
0.72 in Pittsburgh. Scores in the highest quintile (20%) indicated significant anxiety (i.e.
scores =4) (Bromberger et al. 2013); therefore, a high anxiety symptoms score was defined
as a summed score =4. At baseline, the anxiety symptoms score showed good discriminant
validity with the CES-D (Spearman r = 0.57) and convergent validity with the seven-item
Generalized Anxiety Disorder (GAD-7) questionnaire (Spearman r =0.71) (Bromberger et
al. 2013), a measure of generalized anxiety and anxiety symptoms (Spitzer et al. 2006;
Loéwe et al. 2008). Thus, the anxiety symptoms score was a valid measure to demonstrate an
independent association with subsequent MDD episodes and allowed use of the CES-D and
ADs as covariates.

Covariates

Sociodemographics: Age, self-identified race (African-American or Caucasian), highest
level of education attained, difficulty paying for basics (financial strain), and employment
status were obtained at baseline. Marital status was measured at each visit.

Psychiatric diagnoses: MDD and AD (panic disorder, agoraphobia, social phobia, specific
phobia, obsessive— compulsive disorder, GAD, and AD not otherwise specified) were
assessed annually with the SCID. At baseline, lifetime history was defined as the occurrence
of an MDD or AD at any time prior to that month. At each visit (time T), ‘cumulative AD’
was defined as occurrence of an episode more than 1 month prior to that visit (thus not
overlapping with the assessment time frame of the anxiety symptoms score). ‘Cumulative
MDD’ was defined as occurrence of an episode more than 1 year prior to that visit [thus not
overlapping with the outcome, subsequent MDD episode (time T+1), because the subsequent
episode onset may have begun at time T]. ‘Recent MDD’ was defined as occurrence any
time in the prior year, so that anxiety symptoms could be evaluated in conjunction with a
known predictor of recurrent episodes. ‘Current’ MDD or AD refers to an episode that was
present at the time of the interview or within the previous month.
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Depressive symptoms, trait anxiety, stressors and social support: Depressive symptoms
in the previous week were assessed with the well-validated CES-D (range 0-60) screening
scale (Radloff, 1977). A modified version of the 10-item Trait Anxiety scale (Spielberger,
1979; Spielberger & Reheiser, 2009) was administered at baseline, in which the four-point
response options scale was coded from ‘not like’ to “a lot like’ rather than the original
frequency rating (“almost never’ to “‘almost always’). Stressful life events (none, one, or two
or more ‘very upsetting’ events since their previous visit) were assessed with a checklist of
18 life events (Bromberger et al. 2007). Social support was measured as a summed score
(ranging from 0 to 16) of four items that indicated how often emotional and instrumental
supports were available (Sherbourne & Stewart, 1991).

M enopausal status: This was determined using vaginal bleeding criteria, and change in
status and exogenous sex steroid hormone use were assessed annually, consistent with
previous SWAN analyses (WHO, 1996).

Vasomotor symptoms (VM S): VMS (hot flashes/flushes, cold sweats and/or night sweats)
were examined as a two-level composite variable (<6 days v. =6 days in the past 2 weeks)
(Gold et al. 2006).

Data analysis

Standard descriptive statistics were used to characterize the study sample at baseline, and
women with onset of at least one MDD episode (first onset or recurrent) during follow-up
and those without were compared by y2, Wilcoxon and Student’s t tests. Women with
current MDD at baseline were included in all analyses. Anxiety symptoms and CES-D
scores required natural logarithm transformation to reduce skewness. Paired t tests were
used to compare means of unadjusted log anxiety symptoms scores at each follow-up visit
by MDD at the subsequent visit.

For all longitudinal modeling, lagged analyses were used such that anxiety symptoms at the
current visit (time T) were used to predict the onset of an MDD episode at the subsequent
annual visit (time T+1) (Fig. 1). Similarly, all covariates were time-varying from the current
visit (time T), with the exception of variables measured only at baseline (age, race,
education, employment, financial strain, and trait anxiety). Hence, longitudinal modeling
used a maximum of 11 observations for each subject. Inclusion of data from each visit in
models required complete data during consecutive visits (i.e. independent and covariate data
from time T and dependent variable from time T+1). If a visit was missed, data from the
preceding visit were not used to predict an episode of MDD at the next available visit.

Using random effects logistic regression controlling for baseline age, time since baseline
(i.e. aging), and race, bivariate associations between covariates and MDD episode at the
subsequent visit were examined in separate models. Characteristics associated with an MDD
episode at the p <0.15 level were further evaluated by including the log anxiety symptoms
score variable in each covariate model. Variables whose association with MDD episodes
persisted at the p <0.15 level (race, time since baseline, financial strain, trait anxiety, social
support, upsetting life events, CES-D, VMS, and cumulative/recent/current MDD and
cumulative AD) were considered for inclusion as covariates in multivariable longitudinal
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models. Using a process of backward elimination, covariates with p< 0.05 were retained for
the final fully adjusted model (which also adjusted for baseline age, race and time) to ensure
optimal covariates were retained, and to reduce confounding and minimize redundancy. By
allowing covariates with stronger statistical associations to be retained in the model, this
method assisted in reducing confounding while maintaining adjustment for known
predictors of MDD. These multivariable models were confirmed using forward and stepwise
selection methods. Thus we could examine whether anxiety symptoms predicted subsequent
MDD, independent of ADs, prior MDD, and other factors associated with depression.

Stratified analyses were conducted to examine whether anxiety symptoms predicted first-
onset or recurrent MDD. Covariates were determined in the same manner as described
previously. It was necessary to analyze these outcomes separately because covariates
differed for the models. For analyses examining first-onset MDD (n=269), subjects with a
lifetime history of MDD (n=147) or current MDD at baseline (n=4) and five subjects
missing covariate/consecutive visit data were excluded. Analyses for recurrent MDD
included 417 subjects. For the 274 subjects with no lifetime or current MDD at baseline, the
first onset of MDD occurring during follow-up was censored and only subsequent episodes
were counted as a recurrence. Eight women missing covariate data or not having
consecutive visits were excluded from recurrent MDD analyses.

To examine race differences in the effect of anxiety symptoms on predicting an MDD
episode, race interaction terms with anxiety symptoms scores, cumulative MDD, and a
three-way interaction with anxiety symptoms score and cumulative MDD were used in each
model.

Analyses were run using SAS version 9.3 (SAS Institute Inc., USA) and Stata version 9
(Stata Corporation, USA) for Windows. Two-tailed p values <0.05 were considered
statistically significant.

Sample characteristics

The baseline sample (n=425) comprised 278 Caucasian and 147 African-American women,
mean age 46.1 (so. =2.5) years. Two-thirds (66%) were married or living as married.
Education obtained included 24% with a high-school degree or less, 37% with some
vocational/college schooling, and 39% with a college degree. Most women were employed
(84%) and only 7% reported significant financial strain (“very hard’ to pay for basics). At
baseline, 52% were premenopausal and 48% were early perimenopausal, none used
exogenous hormones, and 11% reported frequent VMS. Women who did and did not
develop an MDD episode during follow-up differed significantly only on frequent VMS,
which were more prevalent in the MDD group (15% v. 9%; y2 =3.87, df =1, p<0.05). By
visit 11, 80% of the women had transitioned to postmenopausal status and 11% had
surgically induced menopause.

During the follow-up, 156 (36.7%) women developed at least one MDD episode, with a total
of 428 distinct MDD episodes (71 first-onset +357 recurrent), and 269 (63.3%) did not
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develop an MDD episode. At baseline, compared with the group that did not have a
subsequent MDD episode, the group with MDD episode(s) during follow-up had more
prevalent (35% v. 18%) high anxiety symptoms scores, lifetime (32% v. 19%) and current
(18% v. 8%) AD, and lifetime (53% v. 24%) and current (6% v. 1%) MDD (Table 1). Of
those with high anxiety symptoms scores (n=103), 31% did and 69% did not have lifetime
AD (p=0.04), and 18% did and 82% did not have current AD (p=0.02). The median CES-D
and trait anxiety scores were higher and upsetting life events were more prevalent in the
MDD group.

Anxiety symptoms and MDD

Figure 2 shows that, in unadjusted analyses, women who developed an MDD episode at
their subsequent visit had higher anxiety symptoms scores (log values exponentiated) at the
preceding annual visit than women who did not (all p<0.01 for log values). In the fully
adjusted model shown in Table 2 (n=417), which represents 3530 observations and 363
MDD episodes, higher anxiety symptoms scores were associated with a higher odds of
developing an episode of MDD during the subsequent year (OR 1.47, 95% CI 1.10-1.98, p=
0.01; Fig. 3a). Controlling for relevant covariates, each one-unit increase in the log anxiety
symptoms score was associated with an increase of 47% in the odds of developing an MDD
episode in the subsequent year.

Higher anxiety symptoms scores remained significantly associated with MDD at the
subsequent annual visit if recent or current MDD was substituted for cumulative MDD (Fig.
3b, c), or if cumulative AD was redefined to include current diagnosis (i.e. in the past
month) (OR 1.46, 95% CI 1.09-1.96, p =0.01). ORs were slightly attenuated when subjects
with life-time (OR 1.36, 95% CI 0.94-1.95, p=0.10), cumulative (OR 1.32, 95% CI 0.86—
2.02, p=0.20) or recent (OR 1.41, 95% CI 1.02-1.94, p=0.04) AD were omitted, when
subjects with cumulative (OR 1.56, 95% CI 0.88-2.76, p=0.13) or recent (OR 1.34, 95% CI
0.97- 1.86, p=0.08) MDD were omitted, and when models were stratified by high/low
anxiety symptoms scores (data not shown).

In post-hoc analyses, we looked at anxiety symptoms at subsequent visits (T+1) in women
with high versus low anxiety symptoms (i.e. summed score >4 v.<4 at T) and MDD during
the subsequent year. We found that women with high anxiety symptoms who had a
subsequent MDD were likely to continue having high anxiety symptoms at time T+ 1 (59%),
whereas women with low anxiety symptoms prior to subsequent MDD were less likely to
have high anxiety symptoms at time T+1 (28%, p<0.0001).

Anxiety symptoms and first-onset or recurrent MDD

The first-onset model included 2235 observations and 63 MDD episodes. Adjusting for
baseline age, time since baseline, race, baseline trait anxiety and CES-D score, anxiety
symptoms scores were not associated with a first episode of MDD in the subsequent year
(OR 1.32, 95% CI 0.80-2.18, p=0.27; Fig. 3d). The results were similar (OR 1.27, 95% ClI
0.77-2.10, p=0.34) if cumulative AD was redefined to include current diagnosis (i.e. in the
past month).
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The recurrent MDD model included 3467 observations and 300 MDD episodes. In the fully
adjusted (i.e. baseline age, time since baseline, race, baseline trait anxiety, upsetting life
events, CES-D score, and cumulative MDD and AD) model, higher log anxiety symptoms
scores were associated with significantly higher odds for a recurrent episode at the
subsequent visit (OR 1.49, 95% CI 1.05-2.11, p =0.03; Fig. 3€). Higher log anxiety
symptoms scores remained significantly associated with recurrent MDD at the subsequent
annual visit if recent or current MDD was substituted for cumulative MDD (Fig. 3f, g).
Similarly, higher anxiety symptoms scores remained significantly associated with recurrent
MDD at the subsequent annual visit (OR 1.49, 95% CI 1.05-2.11, p=0.03) if cumulative AD
was redefined to include current diagnosis (i.e. in the past month).

Anxiety symptoms and MDD episodes in Caucasian and African-American women

Both Caucasian and African-American women who developed an episode of MDD at their
subsequent visit (time T+1) had higher anxiety symptoms scores at the current visit (time T)
than women who did not [paired t tests p<0.05 for log values, except among African
Americans at visit 7 (p=0.08)]. All two- and three-way race interaction terms were non-
significant (p>0.05), so associations between anxiety symptoms and MDD episodes were
not examined separately by race.

Discussion

The results supported our primary hypothesis that anxiety symptoms predict the subsequent
development of an MDD episode within the year following the onset of anxiety symptoms,
independent of clinical and psychosocial risk factors, and other confounders, in a large
cohort of community-based midlife women. This association was observed in those with and
without prior cumulative (i.e. excluding past month) ADs, and independent of prior MDD.
Stratified analyses revealed that anxiety symptoms predicted a recurrent episode of MDD in
the subsequent year, but did not predict a first lifetime onset of MDD.

Our data are unique in examining predictive associations of anxiety symptoms while
controlling for prior ADs at time T (i.e. not concurrent AD, at time T+1) and prior MDD.
Moreover, sensitivity analyses showing that the results were similar when subjects with
lifetime, cumulative or recent AD were omitted suggest that anxiety symptoms are probably
not a proxy for subthreshold AD. Thus, our findings suggest that midlife women with
prominent anxiety symptoms should be monitored closely during the subsequent year for
onset of an MDD episode.

We have shown previously that the prevalence of depressive symptoms (Bromberger et al.
2007, 2010) and MDD episodes (Bromberger et al. 2009, 2011) increase across the
menopausal transition. We have also found that midlife women with low anxiety symptoms
levels premenopausally are susceptible to developing high levels of anxiety during and after
the menopausal transition (Bromberger et al. 2013). Although it is known that ADs increase
the risk for subsequent MDD, particularly in women (e.g. Alloy et al. 1990; Breslau et al.
1995), and that co-morbid anxiety symptoms and disorders are associated with worse
depression outcomes in terms of poorer response to treatment, longer times to recovery,
greater depressive morbidity over time, and a larger proportion of time with depressive
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symptoms during long-term followup (e.g. Coryell et al. 2012; Goldberg & Fawcett, 2012),
we are not aware of other published studies that show a close temporal relationship between
anxiety symptoms and subsequent MDD episodes. Our results are specific to women during
midlife, a period of risk for anxiety symptoms and MDD.

We found no race differences in the association between anxiety symptoms and subsequent
MDD episodes, but our Caucasian and African-American sample sizes were relatively small.
In National Comorbidity Survey Replication (NCS-R) data, non- Hispanic blacks (men and
women combined) had lower lifetime risks for both anxiety and mood disorders (Kessler et
al. 2005a) than did non-Hispanic whites. Twelve-month prevalence data showed strong
correlations between co-morbid anxiety and MDDs, with women having significantly higher
odds than men, and blacks having significantly lower odds than non-Hispanic whites
(Kessler et al. 2005b). However, the NCS-R examined only disorders and not symptoms or
subsyndromal disorders. Thus, our data remain unique in looking at predictive associations
of anxiety symptoms while controlling for ADs and prior MDD, and our associations were
not moderated by race.

Limitations of the current study should be noted. Annual assessments did not permit precise
descriptions of temporal patterns (onset/offset), episode duration or course of MDD. Our
small number of first-onset MDD episodes may have limited our ability to find a statistically
significant association with anxiety symptoms. Similarly, with only 35% of Pittsburgh
women being African-American, our single-site sample may have been inadequate for
assessing racial differences. Data from Wittchen et al. (2000) suggested that certain ADs
may be more strongly associated with the development of MDD, but frequencies in our
sample were not high enough for us to examine individual ADs. We included trait anxiety
but did not ascertain negative affect or neuroticism, which may also be determinants of both
current anxiety and episodes of MDD (Clark et al. 1994; Mineka et al. 1998; Weinstock &
Whisman, 2006), so we cannot comment on how these latter personality characteristics
could contribute to MDD risk. Notably, the presence of frequent VMS was not a significant
predictor of subsequent MDD in our analyses. It is plausible that collinearity among anxiety,
depression and VMS during the menopausal transition (Freeman et al. 2005, 2006) limited
our ability to examine VMS as a predictor of MDD. Finally, SWAN participants are all
middle-aged women, and this sample comprised only Caucasians and African-Americans,
limiting the ability to generalize these results to men, younger or older women, or other race/
ethnic groups.

Nevertheless, there are important strengths to consider. Foremost is that our prospective
longitudinal analyses suggest that anxiety symptoms can predict MDD, particularly
recurrent episodes, within 1 year of measuring these symptoms, independent of prior ADs
and MDD, indicating a close temporal proximity between anxiety symptoms and an MDD
episode within the subsequent year. As reviewed by Goldberg & Fawcett (2012), research
efforts directed toward determining the associations between depression and anxiety tend to
focus on questions regarding episode outcome or prognosis rather than on predicting
subsequent episodes. We focused on anxiety symptoms and many women with high anxiety
did not have a history of an AD. Of the 103 women with high anxiety symptoms at baseline,
32 (31%) had a lifetime AD and 71 (69%) did not. Moreover, the predominant research and
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clinical focus has been on co-morbidity and temporal associations between these two
disorders rather than on the predictive value of anxiety symptoms per se. Our anxiety
symptoms cluster had good construct validity, both convergent with the GAD-7 and
discriminant with the CES-D. Finally, in a secondary analysis of NCS-R data,Martin et al.
(2013) observed that women endorsed alternative expressions of depression, such as anxiety,
significantly more frequently than men did (51.3% v. 41.6%, p < 0.001), so for women
anxiety may be a relevant proxy symptom to consider.

To conclude, our results suggest that, independent of an AD, high levels of anxiety
symptoms in midlife women warrant consideration as a factor related to subsequent
development of an MDD. As an important precursor of MDD, monitoring anxiety symptoms
can be a useful clinical tool for predicting the onset of a new episode of MDD by clinicians
treating midlife women. Although further studies with larger samples are needed, the ability
to predict a high proportion of MDD episodes by the presence of anxiety symptoms would
suggest the usefulness of educating health-care professionals to recognize these symptoms.
Clinicians can routinely include a rating of anxiety when assessing MDD because of
anxiety’s association with prognosis and the potential risk for suicide (Goldberg & Fawcett,
2012). This is consistent with the decision to include an anxiety severity dimension in
DSM-5, because anxiety severity may be a stronger predictor of MDD treatment response
than any symptoms that make up the diagnostic criteria for mood disorders (Fawcett, 2013).
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Fig. 1.
Data analysis sequence. @ indicates the outcome, major depressive disorder (MDD),

occurring at the subsequent visit. * indicates baseline (visit 0) age and race. A indicates
time-varying variables measured at visits 0-10, including cumulative anxiety disorders
(ADs) and cumulative MDD.
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Fig. 2.
Unadjusted means of anxiety symptoms scores (log values exponentiated, y axis) at current

visit (time T) by major depressive disorder (MDD) group at the subsequent visit (T+1) (x
axis). Paired t tests p<0.001 for log values except visit 4 (p=0.005).
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Any MDD Any MDD Any MDD  First-onset MDD Recurrent MDD Recurrent MDD Recurrent MDD
adjusted for adjusted for adjusted for adjusted for adjusted for adjusted for
Cumulative MDD Recent MDD Current MDD Cumulative MDD Recent MDD Current MDD
’ Odds Ratio 1.47 1.41 1.43 1.32 1.49 1.39 1.44
Upper Bound 1.98 1.90 1.93 2.18 2.11 1.97 2.07
Lower Bound 1.10 1.04 1.05 0.80 1.05 0.97 1.00
No. Subjects 417 413 413 269 417 413 413
No. Observations 3530 3512 3513 2235 3467 3449 3450
No. MDD Episodes 363 362 362 63 300 299 299
Fig. 3.

Odds ratio and 95% confidence interval of anxiety symptomsqg score associated with a
major depressive disorder (MDD) episode (Any, First or Recurrent) at the subsequent visit
in seven separate models each adjusted for multiple covariates (see text).
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Table 1

Baseline demographic and clinical characteristics for the entire sample (n=425) and by occurrence of an
episode of major depressive disorder (MDD) during 11 years of follow-up

Onset of episode of MDD
during follow-up

Baseline characteristic All (n=4252  Yes(n=156)° No(n=269)C P value
Age (years), mean (s.n.) 46.1 (2.5) 45.8 (2.4) 46.3 (2.6) 0.08
Race, n (%)

African-American 147 (35) 58 (37) 89 (33) 0.39

Caucasian 278 (65) 98 (63) 180 (67)
Very upsetting life events (past year), n (%)

None 202 (48) 51 (33) 151 (56)

One 95 (22) 38 (24) 57 (21) <0.001

Two or more 127 (30) 67 (43) 60 (22)
High anxiety symptoms, sum 24, n (%) 103 (24) 55 (35) 48 (18) <0.001
CES-D score (past week), range 0-60, median (IQR) 9 (3-16) 12.5(6-19.5) 6 (2-13) <0.001
Anxiety symptoms score (past 2 weeks), range 0-16, median (IQR) 2 (1-3) 3(2-4) 2 (1-3) <0.001
Spielberger trait anxiety, range 10-40, median (IQR) 16 (12-21) 19.5(15-25)  15(12-19) <0.001
Social support, range 0-16, median (IQR) 13 (11-15) 13 (11-15) 13 (11-15) 0.42
SCID lifetimed history of AD®, n (%) 100 (24) 50(32) 50 (19) 0.002
SCID lifetimed history of MDD, n (%) 147 (35) 83 (53) 64 (24) <0.001
SCID currentt ADE, n (%) 50 (12) 28 (18) 22(8) 0.003
SCID current! MDD, n (%) 133 10(6) 3(1) 0.002

CES-D, Center for Epidemiologic Studies Depression scale; IQR, interquartile range; SCID, Structured Clinical Interview for the Diagnosis of
DSM-IV Axis | Disorders; AD, anxiety disoder; s.p., standard deviation.

a . L ] s .

Includes three women who did not have consecutive visits and five women who were missing covariate data. Category numbers for each
characteristic vary slightly from group totals due to random missing data. Column percentages may not sum to 100% due to rounding. The
percentages are calculated after excluding participants with missing data. Means, percentages and medians were compared by Student t, XZ and
Wilcoxon tests respectively.

bIncludes 10 women with current MDD at baseline [eight subjects who had a recurrent lifetime history of MDD (prior to baseline) and had
additional episode(s) during follow-up; and for two subjects baseline was their first episode of MDD and they had additional episode(s) during
follow-up].

Includes three women with current MDD at baseline (for two subjects, baseline was their only episode of MDD; and for one subject baseline was
the second MDD episode lifetime with none during follow-up).

Lifetime history at baseline was defined as the occurrence of AD or MDD at any time more than 1 month prior to baseline (i.e. study entry).
eIncludes panic disorder (5% lifetime, 1% current), agoraphobia (0.2% lifetime, O current), social phobia (6% lifetime, 2% current), specific phobia
(6% lifetime, 4% current), obsessive—compulsive disorder (0.5% lifetime, 0.2% current), generalized anxiety disorder (1% current), and AD not

otherwise specified (7% lifetime, 4% current).

Current at baseline refers to an episode of AD or MDD that was present at the time of the baseline Mental Health Study (MHS) interview or within
the previous month.
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Odds ratios (ORs) for predictors of an episode of major depressive disorder (MDD) at subsequent (T+1) visit,

n=4172
Variables OR (95% ClI) p value
Anxiety symptoms scoreoq 1.47 (1.10-1.98) 0.01
Baseline age 0.98 (0.90-1.07) 0.66
Timeb 1.06 (101-1.11)  0.02
African-American 1.41(0.93-2.13) 0.11
Baseline trait anxiety 1.07 (1.03-1.11) < 0.001
Very upsetting life events <0.001
1 eventv. 0 events 1.28(0.87-1.88) 0.21
2 ormore events v. 0 events  2.14 (1.52-3.00) < 0.001
Cumulative history of AD® 189 (1.29-2.77)  0.001
Cumulative history of MDDd 255 (1.73-3.75)  <0.001
CES-Digg 1.63 (1.33-1.99) <0.001

AD, Anxiety disoder; CI, confidence interval; CES-D, Center for Epidemiologic Studies Depression scale.

aBased on 3530 observations and 363 episodes of MDD (63 first-onset +300 recurrent); eight of the original 425 subjects were missing covariate

data or consecutive visits. Variables are listed at time T with the exception of baseline age, trait anxiety and race.

bTime since baseline (i.e. aging).

Cumulative history is defined as the occurrence of an AD at any time more than 1 month prior to the current visit. Note that histories are time-
varying covariates, so the coding for each value can change across visits for subjects who had no lifetime history of AD at baseline. AD includes
panic disorder, agoraphobia, social phobia, specific phobia, obsessive—compulsive disorder, generalized anxiety disorder, and AD not otherwise

specified.

Cumulative history is defined as the occurrence of an MDD at any time more than 1 year prior to the current visit. Note that histories are time-

varying covariates, so the coding for each value can change across visits for subjects who had no lifetime history of MDD at baseline.
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